et al.. Pig major acutephase protein and haptoglobin serum concentrations correlate with PCV2 viremia and the clinical course of postweaning multisystemic wasting syndrome. Veterinary Microbiology, Elsevier, 2009, 138 (1-2), pp.53. Pig major acute-phase protein and haptoglobin serum concentrations correlate with PCV2 viremia and the clinical course of postweaning multisystemic wasting syndrome, Veterinary Microbiology (2008),
Abstract 23
The aim of the present longitudinal study was to assess the evolution of two acute phase 24 proteins (APPs), pig-major acute phase protein (pig-MAP) and haptoglobin (HPT), in 25 serum from pigs that developed postweaning multisystemic wasting syndrome (PMWS) 26 in comparison to healthy and wasted non-PMWS affected pigs. In addition, evidence of 27 infection with other pathogens and its relation with variations in APPs concentrations 28 was also assessed. Fourteen independent batches of 100 to 154 pigs were monitored 29 from birth to PMWS outbreak occurrence in 11 PMWS affected farms. Pigs displaying 30 PMWS-like signs and age-matched healthy controls were euthanized during the clinical 31 outbreak. PMWS was diagnosed according to internationally accepted criteria and pigs 32 were classified as: i) PMWS cases, ii) wasted non-PMWS cases and iii) healthy pigs. At 33 the moment of PMWS occurrence, pig-MAP and HPT concentration in PMWS affected 34 pigs were higher than in healthy ones (p<0.0001). No differences in APPs serum 35 concentrations between subclinically PCV2 infected pigs and healthy non-PCV2 36 infected pigs (based on quantitative PCR on serum results) were detected. Results 37 showed a significant correlation between PCV2 loads and both pig-MAP (R=0.487 to 38 0.602, p<0.0001) and HPT (R=0.326 to 0.550, p<0.05 to 0.0001) concentrations in 39 serum of PMWS affected pigs, indicating that the acute phase response in PMWS 40 affected pigs occurred concomitantly to PCV2 viremia. No other pathogen, apart from 41 PCV2, was consistently related with variations in APPs concentrations. A ROC 42 analysis, made to determine the capacity of discrimination of both APPs between 43 PMWS affected and non-affected pigs, showed higher sensitivity and specificity values 44 using pig-MAP compared to HPT. These results suggest that pig-MAP might be a better 45 indicator of PMWS status than HPT. Moreover, the fact that APR occurred some days M a n u s c r i p t A c c e p t e d M a n u s c r i p t 4 Toxoplasma gondii (Jungersen et al., 1999) . Moreover, increases in APPs 72 concentrations have also been detected in pigs affected by tail-and ear-biting or after 73 stress induced by transport conditions or changes in the pattern of food administration 74 (Parra et al., 2006; Piñeiro et al., 2007; Salamano et al., 2008) . Specifically, haptoglobin 75 (HPT) and pig-major acute phase protein (pig-MAP) have been suggested as the most 76 robust APPs as indicators of infection in pigs (Sorensen et al., 2006) . 77 78 Porcine circovirus type 2 (PCV2) is considered the essential infectious agent for 79 postweaning multisystemic wasting syndrome (PMWS) development, but it is also 80 known that other triggering factors are necessary for the full expression of the clinical 81 disease (Harding, 2004 both studies were carried out using similar designs, and were performed on 13 104 independent farm batches (6 in Spain and 7 in Denmark) of 100 to 154 animals per 105 batch, coming from 10 different farms (3 from Spain and 7 from Denmark). Studied 106 piglets were ear-tagged at 1 week of age and monitored until the occurrence of the 107 PMWS outbreak. Nasal and rectal swabs as well as blood samples were serially 108 collected from those piglets at established weeks of age (1, 3, 7 and 11 in Spain, and 1, 109 4, 6 and 9 in Denmark) and at the time of PMWS outbreak occurrence (necropsy). 110
When the PMWS compatible clinical picture (Segalés, 2002) M a n u s c r i p t 6 Formalin fixed tissues were dehydrated and embedded in paraffin blocks. Two 121 consecutive 4 µm thick sections containing collected lymphoid tissues from each pig 122 were cut from each block. One section was processed for haematoxylin and eosin stain, 123 while the other was used for PCV2 nucleic acid detection by in situ hybridization (ISH) 124 (Rosell et al., 1999) It is known that the appearance of antibodies to M. hyopneumoniae can be delayed as 191 much as 8 weeks after infection (Sitjar et al., 1996) . Thus, in order to avoid 192 underestimating its potential prevalence in studied animals, a nested PCR (nPCR) assay 193 to detect M. hyopneumoniae was performed in the Spanish nasal swabs collected at the The number of pigs from which APPs concentrations were analysed and their 229 pathological classification (PMWS, healthy and wasted non-PMWS) is detailed in Table  230 1. Mean±SD of weeks of age at necropsy for PMWS, healthy and wasted non-PMWS 231 pigs were 14.0±2.1, 14.7±2.5, 15.2±2.7, respectively in Spain, and 11.2±1.5, 10.0±3.5, 232 10.9±1.9, respectively, in Denmark. 
Serology and PCR against different swine pathogens 305
The number of pigs that had seroconverted against studied pathogens and PCV2 qPCR 306 results at the moment of necropsy in both countries, and M. hyopneumoniae nPCR in 307 Spain, are displayed in Table 2 . Moreover, no significant differences in APPs concentrations between seroconverted and 318 non-seroconverted pigs to studied pathogens were detected. However, the 5 pigs that M a n u s c r i p t 14 gave positive nPCR results for M. hyopneumoniae in Spain had higher pig-MAP mean 320 serum concentrations (mean±SD=4.47±4.49) than the 101 pigs that gave negative nPCR 321 (2.35±2.13) (p<0.05). 322 323
ROC analysis 324
Optimal cut-off values for both studied APPs maximizing sensitivity (Sn) and 325 specificity (Sp) to discriminate diseased and non-diseased pigs are displayed in Table 3 . The fact that an increase of both pig-MAP and HPT proteins was seen in Spanish pigs 399 prior to the PMWS outbreak suggests that the detectable APR occurred some days 400 before the start of clinical signs. Therefore, those APPs could provide valuable 401 prognostic information if proper timing of sampling is assured (Murata et al., 2004) . 402
These increased values before the PMWS outbreak were not detected in the Danish 403 animals, probably due to the low number of samples analyzed at week 9 in each group. Table 1 Page 29 of 30 A c c e p t e d M a n u s c r i p t 
